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UNITED STATES

PAUL MINNIS,

PaTent

OF MOBILE, ALADB AMA
IIOME TELLPIIONF‘ COMPANY,

OFFICE.

ONE-HALF TO THE
OF SAME PLACE.

ASSIGNOR OF

_'TE'LEPHQ_N E SYSTEIVI.

SPECIFICATION formlng pa,rt of Letters Pa,tent No. 561,417, dated June 2, 1896

Application filed Pebrmry 17, 1896

Rerial No, 579,645., (No model.)

To all whom it ma; J concern:

Be it known that 1, PAurL MINNIS, a mtwenf
of the United &sl.mes residing

the Gounty of \Ioblh, and St&te of Alabmn:«l,

“have invented new and useful Improvements
‘1n Telephone Systems, of which the following

is a specification.
1t is the purpose of my invention to prowde

a telephone system having the following char-

acteristics: first, a series of line—-sta,tions in
connection with a central station and with a
switchboard and main battery atsaid cenfral
station by meansof one independent service-

‘wire to each of said line-stations and a.com-
‘mon return-wire with which theservice-wires

are connected through the instruments in the

~ line-stations, the metﬂllle cireuits thus pro-
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vided being primary without induetion-coils
and Wlthout ground or connection with the
earth at any.-point; second, a system com-
prising. a series of independent service-wires

connecting the line-stations with a switch-

board at a central station, a single return-
wire common to all the line-stations and to
which the service-wires are connected, a sin-

gle main battery in series connection with the.
line-stations and central station and adapted

to charge the line with a direct primary cur-
rent, and a series of relatively small batteries,
one of which 1s directly connected with each

pair of flexible cords at the central station,

the undulations set up by the vocal Vlbm-

‘tions being thrown upon the wires through

sald batteries; third, a system in which a sig-

nal of suitable character, such as a small in-

candescent lamp, is connected in multiple arc

with wiresfrom the poles of the main battery,

the lamp-circuit being closed by devices op-

erated by the current from small batteries,

one of which is connected through one of the
flexible cords with a circuit which is closed
and opened at the line-station, its close being
effected by the subscriber in using his tele-
phone and the opening being automatlc
whereby the signal, which is the equwdlenb
of the **ring- 01“” now in use, is given to the

central stmzion the mmstant Lhat eonversatmn
18 at an end without requiring an action by

~ the user of the telephone depending on his

59 |
° _acterized by a 1107.*01 arrangement of the talk-

volition; fourth, my invention is also char-

at Mobile, in

number to the

ing-batteriesand the ring-off batteries, where-
b}, they are prevented il‘Oﬂl short-cireuiting
by opposing the similar poles in one series of
batteries to the like poles in the other series:

composed of one direct independent service-
wire for each line-station and one return-wire
common to all the line-stations in the system,

said metallic ceircuits not being grounded or
connected to earth at any pomb and by the

entire elimination of induction-coils and sec-

ondary circults from the system; sixth, my

invention comprises a.novel arrannement for

effecting telephonic eammume&tmn, the same
consisting in charging a return-conduetor to
which service-wires from the line-stations are
connected with direct primary currents of a
common voltage and quantity from talking-
batteries connected for quantity orin multlple

and drawing from the common fund of force

presentin the return-conductor for the service
requirements of any individual line-station

without respect to the individuality or iden--

tity of the respective sources from which the
current used is derived. In other words, this
feature of my invention may be said to consist
1n providing aseries of small batteriesequalin
lexible cords in the central sta-
tion, each cord being connected to one of said
batteries by dividing said cord and connect-
ing the severed ends directly to the opposite
poles, the batteries, which I term ‘¢ talking-

batteries,” being thus upon a normally open

circuit except at such times as the different
service-wires are brought info use. In this

‘manner 1 aim to charge the common return-

wire with as many separate direct primary
currents as there are complete lines of com-
munication 1n use without the intervention

of induction-colls, and to thus obtain a com-
mon charge in the return-wire having a quan-

tity or amperage proportioned tothe number

of service-wires in use at any given moment,

the charge in the common return-wire vary-
ing as the number of service-wires in use in-
creasesordiminishes, myobject being finally

{0 mass or combine the individual currents

from the separate talking-batteries in one
common fund of electromotive force at a
point where it can be equally drawn upon for

fifth, 1t'1s also characterized by the use of di-
rect prmmrv currents upon metallic circuits
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the wants of each of the service-wires in use
without regarding whether the current used
in any particular line-station comes from the
particular battery connected to the cord by
which that station is brought into communi-

cation with another station or drawn from

some other one of the series of talking-bat-
teries, or, in other words, from the aﬂﬂreﬂ'ate
or common charge or fund of electromotive
force present in the common return-wire, a
single main battery being provided to operate
the ann unciators and to hght the lamps which
denote to the operators at the central station
that the service-wires are in use.

My invention also comprises other novel

features of construction and combination
whereby 1 am enabled to greatly simplify
and expedite the telephone service and im-
prove the same, all of which will be fully ex-
plained hereinafter,
pointed out and defined in the claims which
conclude this specification.

To enable those skilled in the avt to which
my invention pertains to fully understand
and practice the same, I will now describe said
invention in-detail, reference being had for
this purpose to the accompanying drawings,
in which— '

Ifigure 1-1s a diagram showing an-arrange-
ment of circuits for a multiple-station sys-
tem, two line-stations, a central station, and
the necessary connections being inecluded.
Fig. 2 is a detail view showing in two parts
the divided portions of the hand-telephone
and the circuits, together with the switches
to close the call-circuit and cut the telephone
transmitter and receiver in and out of cir-
cuit. Iig. 3 isadetail section showing a call-
box of the kind used at the line-station. Fig.

4-18.a section taken in a plane at right angles

with -the section-plane in Fig. 5. TFig. 5.is a
view of the interior. face of the gong, also

showing the arrangement of the electromag-

nets and striker. Ifig. 6 1s a view.of the in-
terior of the box, the gong or cover and top
or front, together with the electromagnets,

“being removed, showing a front or top view

of the reel with its line, ratchet, and pawl
connections.

In said drawings the reference-numerals 1
and 21ndicate, respectively, twoline-stations,

and the numeral 3 denotes a central station.

Along the series of line-stationsisled a sin-
gle wire 4, which I will hereinafter term the
common return-wire,” This wire is of a
diameter sufficient to cqualize the combined

* resistance of all the service-wires connecting

6o

“the several line-stations in the system to the

central station and the return-wire. The lat-
ter 18 not. grounded or connected to earth at

-any point.
From theseveralline-stations service-wires
lead to the return-wire 4 and to the central

station, where theyare connected to the line-
jacks.  These service-wires (shown by the
numerals 9 and 6 in the diagram) are ar-
ranged at each line-station so as to form two

~and then particularly

the adjacent pole of the battery.

561,41%

branches, which may be parallel in order to
vive convenlent bridging connection to the
terminals of the bell-coils 7, which are wound
for a high degree of self-induction. DBeyond
these terminals the ends of the two branches
of the service-wire are connected to one ter-

minal of the transmitter S and one terminal

of receiver 9, respectively. The circuit is
normally open at each subscriber’s station by

| meansof aswitch 10. (Shown conventionally

in Fig. 1 and explained in detail hereinafter.)
Said switch is opened automatically when the
person using the telephone removes his hand
from the handle supporting the transmitter

and receiver.

From the return-wire 4 a tap-wire 4* 18 car-
ried to a single battery or generator I3, usu-
ally placed in the central station. Opposite
each pole of said battery is a spread terminal,

to one of which (denoted by the numeral 12)

the tap-wire 4" 1s connected belfore passing to
A continua-
tion of the tap-wire 4* connects the other pole

to thesecond spread terminal 15, and from the
Jatter a wire 14 is carried to an annuneciator

15, which has a number denoting the line-
%t&blon 1. A similar wire 14" goes LO a8 second

annunciator 15%, which 1s identiﬁed with line-
station 2.

These and other parts which are

70
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mere duplicates require no separate deserip- -

tion, and I will denote the same by reference-
‘numerals which.are similar to those used on
the parts actually deseribed, but dnfu enti-

L'!!

ated by adding the letter ‘““a
IFrom the mmuncmtor 10 ﬂ, wire 16 is car-

ried to annunciator spring-contact 17 of the
corresponding . line-jack on the switchboard,
which 18, until the plug is Inserted, in elec-
trical contact with a second
spring-contact 18, {from which annunciator

annunciator

multiple wire 19 1s carried  through the an-

nunciator multiple spring-contacts of all the

corresponding multiple jacks, beyond the

last of which it is connected to line multiple
wire 20, which line multiple wire 20 is car-

ried baclk across the switchboard to the line

- multiple spring -contacts of all the corre-
sponding multiple jacks, and finally to line
spring-contact 21 of the corresponding line-

jack, from which line spring-contact 21 the

-service-wire S is carried to the line-station 1.
each flexible cord 1s

At the central station
provided, as usual, with two plugs 22 at the
ends of the cord. Kach plug is provided with
an insulating point or tip 23 and a conduct-

‘Ing-body portion 24, and when inserted in the
line - jacks or multiples the annunciator

spring-contacts 17 and 18 will be separated,
and resting on the insulating-point of the
plug the circuit which includes the annun-
clator will be opened at this point, and line

spring-contact 21 rests upon conducting-hody

24, thus completing the connection between

the service-wire 5 and the conducting-body 24,

Kach flexible cord is divided between its ends,

and the two parts are connected to the oppo-

site poles of a small battery TDB, which I term
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Jallxm o -battel y.”

- over a.conducting-piece 27, whlch I Ubually'
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-by the phw 24: zmd

the _magneto 30.
~against the piece.27 by a pusher 32.
ing the pusher, therefore, when the. plug is
inserted in one of the line-jacks.or one of its.
multiples the operator at the central station
~can ring the bell ‘Lt the cmrespondmﬁ lme—.

place beneath the smtchboal d-apron 28. ‘This
“strip or conducting-piece 27 is connected by a’
wire 29 to one pole of amagneto call-g generator
30, its other pole being conneeted by a wire 31
to: the first spread telmmal 12, from which
point the circuitis completed by the tap-wire
4, return-wire 4, one branch of service-wire
6, bell—coﬂs 7, the 013]101* branch of the service-

r"l

station.

‘Conneeted to one member of each flexible
cord is a wire 55, which leads to one pole of
battery 384, so arranged that the
pole to which said wire is connected is similar.
- or of the same polarity as the pole of the bat-
tery T'B with which the connected member
For ex-
~ample, if the part m of the flexible cord is:
connected to the negative pole of its battery
-T'B, then the wire 33 is also connected to the
. 11egat1ve pole of the battery 34, whereby said
batteries are in opposition and cannot short-.
From the other pole of the battery
34 a wire 55 leads to one terminal of electro-
magnets 36, and from the second terminal a.
wire 37 leads to the first spread terminal 12
the circuit being completed by tap-wire 4%,
return-wire 4, one branch of service-wire 6,
the connections and switch of the telephone,:
the other branch of the service-wire 5 splin Q-
contact 21, plug 24, flexible cord, and wire 33.
~The electl omagn ets 30, thus energized, attract

a -t ring-off”’

of the flexible cord communicates.

circuis.

an armature- swnch 08 which closes the cir-

cuit of a small incandescent lamp 39, which is

~In'multiple-are connection through wires 4.0

50

€3

-and 41 with open-circuit wires 42 and 43, lead-
ing from the opposite: poles of the mmn bat-

telyL

- The c¢ircuit of the ring- oﬁ battew 34 is
closed at the couespondmn line-station by a

switeh, which the subseriber must. close in
order to cut his transmitter and receiver into
circult. "T'hisswitceh is automatically thrown

open as soon as the telephone is released by

the user’s hand, and the circuit of the ring-

~off battery bemo thus opened the ar matme—

60

switch, being no 101’1”‘61 attracted, opens also,

br 03131110 the lamp-cireuit and extmfrmslunn.
the lamp 359.
that communication between any two line-

This 1s a signal to the operator

stations is at an end. 1 thus. avoid the con-

stant neglect of those using the wires to ring-
off when conversation ceases, as well as’ the
-annoyance and delay of compelling the cen-
tral-station operators to make constant in-

---qmmes whether. eonnected stations are
in communication. The questions are some-
times not answer ed
cut out in the midst of a conversation.
are a source of continual annoyance to all
concerned; and as they frequently provoke

One of the parts of .
each fl emble cord is conneeted Dby a conduct-.
ing spring-strip 25 to a’ contact 26, arranged

By press- | longer in use between the stations.

,' | port them.

e still

and then stations are
They

sharp replies the central-station attendants

dislike to ask them, and when asked the at-

tendant must elither wait to make sure there

is no reply or run the risk of cutting out sta-
tions which are actually transacting busum,ss
My invention avoids all these ob] ections and
1 leaves no act to be performed by the person
mble cord 130 the con-
tact 26, conducting-piece 27, and wire 29 to
The contact 26 is pressed

using the telephone except to release the han-

-dle of the insirument, by which the central

station is at once notified that the line is no
Kach di-
vided flexible cord has one of its members or

parts connected in the manner described with
a separate ring-off battery 34, the connected.

)
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pole of which 1s opposed to the like pole of .

the battery TB, which ‘is also connected to
the same part. Of “the flexible cords."

ring-oif batteries are all independent, each

operating its own electromagnet 36; but the

local circuits, each embracing one of the ar-
mature-switches 38 and one of the lamps 39,
are all in multiple-are connection with the
common pairof open-circuit feed-wires 42 and

43 by means of tap-wires 40 and 41, there be-

ing one of these local lamp-cir cmts to each

Tin G'—off circuit.

T will now echlam the pm*ts of the tele phone
at each line-station.

- The receiver and tra,nsmltter ELL eaeh hne.~'

station are both mounted upon a handle 44,
having brackets 45 and 46 at its ends to Sup-

the bracket 45, which is parallel, or nearly so,

gle with the axis of the handle, so that when
the receiver is placed against either ear the
transmitter is in. posmon for use.
projects from“the base of the bracket 46 or is
projected as a continuation of bracket 45, or
two arms are provided, one on each bra;el_{et
sald arm having an aperture 49 near 1ts end
to enable the parts to be susppnded fmm a
hook. -

In the interi ior of the hmldle_. s a ella-mber

-50 in which is a plate 51, pivotally mounted
-:21,13' one end and. projeeted_at.the other end a

These

‘The receiver R is mounted upon

ale

95

100

105

with the axis of the handle 44. The bracket ,
46, supporting the transmitter 8, is arranged,
preferably, at somewhat less than a right an-

11O

An arm 4%,_,,

, 115

120

little distance outside the handle, the degree

of projection being controlled by a screw 52,
lying in a notch 53 in the end of the plate.

“An elastic conducting-strip 54 bears against

the interior edge of the plate and normally

pushes it outward as far as permitted by the

serew 52. When the handle is grasped, the
pressure upon the projected edge of the plate

51 forces it inward and presses the end of the.

elastic strip 54 against and holds it in electri-

ber 50,

125

I30

cal contact with a contact-strip 55, which is=
secur ed by & SCrew: to the bottom of the cham- |
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which lies near one end of the handle is sol-
dered a terminal 56, which enters through a

channel 57. The fixed end of the elagtic strip
54 lies near the other end of the handle, and
to 1t 1s soldered a terminal 53. The connec-
tions of these terminals will be explained
shortly. I also arrange upon one side of the

chamber 50 a conducting-strip 59, extending

nearly from end to end of the handle 44, and
to the respective ends solder terminals 60 and
61. In a seat in the wall of the chamber, op-
posite the condueting-strip 59, is arranged an
clastic strip 03, fixed al its inner end by a

screw 64, but capable of being pushed at its

free outer end against and into electrical con-
tact with the contact-strip 59.
tion 18 effected by a pin 65, which lies in an
aperture in the handle, near the end of the
latter, projecting sufficiently so that it can
readily be operated by one fingoer.
clastic strip 63, at or near its fixed end, are
soldered two terminals 66 and (7.

The terminal 66 forms part of one branch
of the loop in the service-wire at: the line-sta-
tion. The terminal 67 is from the first elec-
trode of the receiver, and 58 is the terminal
of the second electrode of said receiver.
numeral 56 indicates the first terminal of the
transmitter, and 60 is the second terminal of
said transmitter. The circuit is completed
by the terminal 61, which goes to the second
branch of the loop in the service-wire. DBy
pressing the pin 65 a circuit is completed
through strip 69, terminal 61, branch of serv-
1ce-wire 0, return-wire 4, tap-wire 4*, main

battery 13, spread terminal 13, and wire 14 to
annunciator 15 of the central station identi-

fied with line-station 1, thence back through
wire 16, annunciator spring-contacts 17 and
13 and their multiples, by annunciator mul-
tiple wire 19, and on through line multiple
wire 20, service-wire 5, terminal 66, and strip
63 to original point of contact between strips
05 and 59, the current derived from main bat-
tery I3 over the circuit just described elee-
trically operating annuneciator15, thus giving
notice of a desire on the part of line-station 1

to communicate with the central station. The

same result may also be produced by operat-
ing the palm-switeh 44, the circuit being over

terminals 66 and 67, through elastic strip 63

upon thereceiver, thence by terminal 58, elas-
tic strip o1, contact 55, wire 506, transmitter
terminal 00, strip 59, terminal 61, service-
wire, main wire, and so on over the path al-
ready described.

At cach line-station I place a call-box, con-
sisting of a cylindrical body portion (8, which
18 attached to the wall or to any support by
screws passing through lugs 69, which pro-
ject in the plane of the flat end of the box.
Within the latter is a central spindle 70,
upon which 1s sleeved a reel 71, and to this

reel the flexible cord 72, containing the in-

sulated terminal wires 61 and 66, is attached.
1The reel 18 rotated in one direction by a

colled spring 73; which is placed under the

This opera-

To the | lid 79, attached by hinges 30.

The

561,417

tension required by drawing the flexible cord

off the reel. When the cord is drawn out to

the required extent, the reel is held by a pail

74, thrown by a spring- 75 into engagement
with a ratehet76. On the pawl 74, or formed

1n one piece with it, is a hanging arm 77, ter-
“minating in a hook 78.
at a line-station has ceased talking, he hangs
the transmitter and receiver, which are
mounted on the handle 44, upon the hook 78.
The weight at once overcomes the spring 75
-and trips the pawl, and the reel thus set free
‘rapidly draws the slack of the flexible cord
1nto the box.
‘being attached by its flat end the axis of the
-reel is horizontal and the arm 77 hangs ver-
tically, so that the pull npon the hook 78 is
due to the gravity of the telephonehung on if.

VW hen the subseriber

1t will be noted that the box

The outer end of the box is covered by a
Projecting
centrally from this lid is a post 81, upon
which 1s a cup-shaped gong 82, within which

are inclosed the call-bell magnets 7. These
magnets lie in a cradle formed by two par-
allel projections 83, having the form of trun-

cated elongated pyramids. They are formed

of 1nsulating material, and their downwardly-
converging faces give fi
‘nets and enable me to dispense with other fas-
tenings, save only a single serew 34, which
Passes up through the lid 79 into the yoke 85,
‘whieh connects the cores.
posite ends of the magnets is mounted the
-armature 85*, which is V-shaped, the pole-
Ppieces 86 being beveled upon their adjacent
endsto correspond. Thearmatureis pivoted
atb its apex upon an axis 87, supported by two
-conical bearings 83, which are adjustable in
the parallel parts of a bracket 89.
bracket is mounted on the lid 79, one of its
foot-pieces having a square aperture to re-
The
.other foot-piece receives a screw 90, which
-enters the lid 79.
post 31 the gong 82 is fastened by a serew 91,
and 1ts squared end terminates in a threaded -
extremity, which. receives a nut 92, that is
“turned up against a washer on the inner face
-of the lid.

rim supportto the mag-

Between the op-

This

ceive the square shank of the post S1.

To the outer end of the

An openingis also formed in this
shank, which receives a point 93 on the head

of a serew 94, which is tapped into the end of
.the spindle 70 to confine acollar 95, by which
the reel 71 is held on the spindie.

Between the diverging parts of the arma-

ture 55 the hammer or striker 96 projects, its
ball 97 lying between two shoulders 98, which
‘project from the inner face of the gong.

T'he wires 5 and 6 are connected to binding-
posts 99 and 100, the former being eleetri-
cally connected by a strip 101 to the central

spindle 70, with which one wire of the flexible
~cord 1s1n circuit by being soldered to the col-

lar 95. The other wire of the cordis soldered
to a ring 102, mounted on the head of the
reel, which is non-conducting material. This

‘ring has contact with a strip 103, leacding to

binding-post 100.
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The terminals of the bell-coils are led to | i

the opposite hinges of the box, which are con-

nected to the strips 101 and 103 by wires 104.
The call-box and hand-telephone comprise

all the apparatus at any line-station, and they

~are shown in Figs. 2 to 6, 1nclne1ve, in actual

size. These perts, as well as the ring-off ap-
paratus, form the subject-matter of separate
applications for Letters Patent, which are

filed of even date herewith, and I make no |

claim in this application to any one of said |
parts separately.

What I claim is— -

1. A telephone system, comprising a series |
of line-stations, a series of independent serv-
1ce-wires connecting said line-stations with

a switehboard at a central station, a single

wire common to and in connection with eeeh |

of the service-wires, a tap-wire from the sin-

ele wire to one pole of a main battery and

from the other pole to a spread terminal, con-
nections from said terminal to annunciators
althe central station, aseries of smailtalking-
batteries one of which is interposed in each of
the flexible cords at the central station, and
normally open switches at each line-station
to close the annuneciator-circuit and the talk-
ing-circuit, the arrangement being such that
the polernzy of the telkme‘-bettemes in the
return-wire is always the same, substantially
as deeembed |

2. Atelephone system comprising a central
etetionnnd a series of line-stations, a series
of separate service-wires connecting:the line-
stations to the switehboard at the central
station, a single wire common to and in con-
nection with the several service-wires, a sin-

pele tap-wire connecting the common wire

thonn‘h a single main batteny to annuncia-
tors at the central o fice, a normally open

- gwitch at each line-statmn to close the an-

nunemtornelrenlt g series of small talking-
batteries, a COl‘l‘eSpO]ldlIlW series of flexible

cords each of which is severed and the sev-

ered ends directly connected to the opposite
poles of one of the talking-bafteries, and a
normally open switch at each line-station to
close the circuit of the talking-battery inter-
posed in the flexible cord which connects one
line-station with. another, the arrangement
being such that the polamty of the talklnﬂ*-
battel ies in the return-wire is always Lhe
same, substantially as deseribed.

A telephone system comprising acentral
ebntmn, a series of line-stations, a series of in-
dependent service-wires one Of which con-
nects each line-station to a switchboard at

the central station, a single wire common to

and in connection Wlth the other ends of the
service-wires, a tap-wire connecting the sin-
ole wire to one pole of a main ba,ttely, CO.-
nections from the second pole of said battery
to annunciators at the eentml_ station, a re-
ceiver and transmitter mounted on a single
handle at each line-station, a gwitch in said
handle to close the annunciator-circuit, a se-

ries of small talking-batteries one of which is

cuit between two branehes of

-ring-of

) Q.-r r

interposed in each of the flexible cords at the

central station, a switech in the telephone-
handle at each line-station to close the circuit
of the tnl]zlnmbattery through which each
line-station is brought in connection with
some other station, nll bells in bridging-ecir-
each service-
wire at each line-station, and a magneto call-
generator at the eentrel station connected
throunh the tap-wire to the single common
wire and through a normally open switch to
one wire of ea,ell flexible cord, substantially
as described.

4. In a telephone system, the combination

~with a single return-wire and a series of 1n-
dependent service-wires connecting the line-

stations with the central station and the re-
turn-wire, of & single main battery in series
with the 1"etnrn-wn‘e and switchboard-annun-
ciators, a series of talking-batteries enpphed
with enrrent from the 1ndependent service-

“wires through the connections at the switch-

boards, nnd a series of independent antomatic
ring-off circuits, one for each pair of plugs
and flexible cords of the switehboard, each of
said ring-off. circuits comprising & ‘small in-
dependent batter yand an electromagnet,con-
trolling-an armature-switch by which a loeal

cu*cmt is opened and closed, each of said lo-

cal circuits being pr ovided mth an independ-
ent visual 1011,511 such as a lamp, and all of
such local lemp _circuits being supplied with
current from a common pa,ir of feed-wires

from the two poles of the single main bat-

tery; each of said ring-oft ell‘cmts including
when in use, one of the ring-off batteries, one
of the eleetromafrnets, the 1‘613111‘11 -wire, one of
the service-wires, one of the plugs and flexi-
ble cords of the switchboard by Whieh con-
nection is made with the service-wire through
the spring-jacks of the switchboard or thelr
multiples, the line spring-contact of one of

the spring-jacks, the loop and telephone at

one of the line-stations and a switch in the
handle of-the telephone normally opened when
the telephone is not in use and closed by the
grasp on the handle of the telephone by the
person using it, substantially as described.
5. In a telephone system, a series of auto-
matic ring-off circuits comprising a plurality
of visual emnels_., such as lamps, a series of
* batteries, each of which comprises in
its circuit one of the flexible cords of the
switehboard, a series of circuits for the lamps
deriving cur rent from a common pair of open-
circuit feed—wu'es from the main battery I3, a

series of electromagnets, each controlling an

armature-switch to open and close one of the
lamp-circuits, each of said ring-off circuits in-
cluding one of the ring-off b%ttelles and the
line~-wire, and a nor mally open switch at each

'11ne—s’0et10n by which the circuit of the ring-

off battery and the transmitting and recelv-
ing circuits are closed, whereby upon ceasing
eommnmeatmn the Smd switch opens ::mto-
matically thereby cutting out the telephone
and extinguishing the 1mnp thus notl:lfylnﬁ
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the central station that the wires are not in
use, substantially as deseribed.

6. In a telephone system, the combination
with a central station and a series of line-
stations of a single wire common to all the
line-stations, a series of service-wires each
connected to said single wire and through the
transmitter and receiver at a line- %tauon to
the switchboard at the central station, a se-
ries of small talking-batteries, and a corre
sponding seriesof flexible cords each of Wthh
18 severed and its severed ends directly con-
nected to the opposite poles of one of said

talking-batteries, the arrangement beingsuch
that 13110 poLu'lLy of the t¢L1]{1H0~bELtL01‘105 1n
the return-wire is always the same, substan-
tially as described.

7. In a telephone system, the combination
with a central station of a series of line-sta-
tions, a single wire common to all the line-
stations, a series of gservice-wires eacl con-
nected tosaid single wire and through a trans-
mitter and receiver at a line- statlon to the

switchboard at the central station, a single

tap-wire connected to the single wue and to
one pole of a main battery, a series of annun-
ciators connected to the other pole of said
main battery, a normally open switch in the
hand-telephone at each line-station to close
an annunciator-circuit, a series of small talk-

ing-batteries one of which is interposed in
each fiexible cord at the central station, and
a normally open palm-switch in the hand-
telephone at each line-station to close the cir-
cult of one of said batteries, substantially as
described. .

3. In a telephone system, the combination

with a central station and a series of line-

stations of a single wire common to all the
latter, a series of service-wires connected to
the single wire and through the talking-out-
fits at the line-stations to the switchboard at
the central station, a single main battery, a
tap-wire connecting the single common wire
to one pole of said battery, a series of an-
nunciators connected to the other pole, a se-
ries of independent ring-off batteries, circuits

for the same which include normally open

switeches in the hand- telephones at the line-
stations, a series of visual signals suech as
lamps, and circuits for said lmnpb which 1n-
clude switches operated by the ring-off bat-
teries, substantially as deseribed.

In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-
rnesses.
PAUIL MINNIS.
Witnesses:
CLAYTON B. CLARK,
WILLIAM . SULLIVAN.
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